The bovine central adrenomedullary vein: a target for endothelins.
This study reports on morphological and contractile properties of the bovine central adrenomedullary vein (bCAMV). Up to several layers of circularly orientated smooth muscle cells (SMC) were observed, however, without forming a continuous, closed sheath. Discrete bundles of eccentrically arranged, longitudinal SMC were also conspicuous. Chromaffin cells were in most cases located outside the SMC layers, while sometimes being in close apposition to the endothelium in areas without SMC. Circularly mounted preparations of the endothelium-denuded vessel responded selectively to high K+, endothelins (ETs) and neuropeptide Y (NPY). The threshold for ET-1 was 0.13 nM and the half maximally effective concentration (EC50) was 3 +/- 1 nM (n = 9). The order of potencies was ET-1 > or = ET-2 >> ET-3, suggesting a vascular receptor (ETA). Concentrations at and above EC50 frequently developed long-lasting oscillations during the spontaneous relaxation of the ET-1 evoked tension. This response was partly (21%) independent of extracellular Ca2+. A marked tachyphylaxis developed to ET-1 (3-30 nM), resulting, on the other hand, in facilitation of the subsequent constrictor responses to high K+ and NPY. Propranolol and phentolamine alone, or in combination, were without effects on the basal tension and on the above-mentioned responses to high K+, ET-1 or NPY, making a contribution from adrenoceptor activation unlikely. No response was obtained with exogenous catecholamines, acetylcholine or serotonin, nor with a series of peptides known to occur in the adrenal medulla. This study shows that bCAMV is not a passive capacitance vessel but appears unique among mammalian veins in being selectively regulated by ETs.